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concrete, the most severe action taking place near the flow line of the sewage.
At Great Falls, Mont., a sewer constructed of Portland concrete pipe showed so much deterioration after a short period of service as to necessitate reconstruction of certain portions (Trans. Am. Soc. C. E., vol. Ixiii). It appears that here, instead of being due to any effect of sewage or gas, the disintegration was caused by strongly alkaline water surrounding the outside and percolating through the wall of the sewer. The action was similar to that noted in other places where water containing large quantities of sulphates is encountered, such as sea water or water from arid regions, and resulted in disintegration by the formation of compounds accompanied by expansion in the pores of the concrete.
This deterioration is by no means universal, even when conditions apparently similar to the above are encountered, and is less when the concrete is dense, thus preventing the entrance of chemically laden moisture into the body of the masonry. In fact, the best precautions which are apparent at the present time for preventing deterioration appear to be the use of dense mixtures, waterproofing compounds, or coatings which prevent water from penetrating beyond the surface of the concrete. Attempts have been made to attack the problem from a chemical standpoint, particularly in France, where some of the cement companies have been more or less successful in producing a "non-decomposable" cement. This has been largely done by reducing so far as possible the percentage of alumina in the cement, as it is to the alumina compounds formed by the chemical action of the sulphates in the water that the expansion and consequent disintegration appear to be largely due. The lime in the cement is also involved in the action and attempts have been made to neutralize its effects by mixing with the cement material which will combine with the free lime and form insoluble compounds.
This action is not confined to mortar and concrete alone but brick, underburned clay tile, and even stone have been attacked by alkaline waters. In the case of septic sewage accompanied by the evolution of hydrogen sulphide gas, the action seems to be more energetic when the water contains quantities of mineral sulphates, the production of hydrogen sulphide alone from organic compounds being insufficient to produce serious results in most cases.
It is probable that the injurious effect of gases upon concrete and